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Abstract 


Aim of this article is to find the maximum and minimum solution of the 
fuzzy neutrosophic soft relational equation xA = b and Ax = b, where x and b 
are fuzzy neutrosophic soft vector and A is a fuzzy neutrosophic soft matrix. 
Whenever A is singular we can not find A~!. In that case we can use g- 
inverse to get the solution of the above relational equation. Further, using this 
concept maximum and minimum g-inverse of fuzzy neutrosophic soft matrix 
are obtained. 
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1 Introduction 


Most of our real life problems in Medical Science, Engineering, Management, 
Environment and Social Sciences often involve data which are not necessarily crisp, 
precise and deterministic in character due to various uncertainties associated with 
these problems. Such uncertainties are usually being handled with the help of the 
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topics like probability, fuzzy sets, interval Mathematics and rough sets etc., Intu- 
itionistic fuzzy sets introduced by Atanassov [3] is appropriate for such a situation. 
The intuitionistic fuzzy sets can only handle the incomplete information considering 
both the truth membership and falsity membership. It does not handle the inde- 
terminate and inconsistent information which exists in belief system. Smarandache 
[13] announced and evinced the concept of neutrosophic set which is a Mathematical 
tool for handling problems involving imprecise, indeterminacy and inconsistent data. 
The neutrosophic components T,I, F which represents the membership, indetermi- 
nancy, and non-membership values respectively, where |~0,17[ is the non-standard 
unit interval, and thus one defines the neutrosophic set. 

For example the Schrodinger’s cat theory says that basically the quantum state of 
a photon can basically be in more than one place at the same time, which translated 
to the neutrosophic set which means an element (quantum state) belongs and does 
not belong to a set (one place) at the same time; or an element (quantum state) 
belongs to two different sets(two different places) in the same time. Diletheism is 
the view that some statements can be both true and false simultaneously. More pre- 
cisely, it is belief that there can be true statement whose negation is also true. Such 
statement are called true contradiction, diletheia or nondualism. ” All statements are 
true” is a false statement. The above example of true contradictions that dialetheists 
accept. Neutrosophic set, like dialetheism, can describe paradoxist elements, Neu- 
trosophic set (paradoxist element)=(1,1,1), while intuitionistic fuzzy logic can not 
describe a paradox because the sum of components should be 1 in intuitionistic fuzzy 
set. 

In neutrosophic set there is no restriction on T,I,F other than they are subsets of 
]70, 1+, thus 
“0 <infT +infI+infF < supT + supI + supF < 3* 


Neutrosophic sets and logic are the foundations for many theories which are more 
general than their classical counterparts in fuzzy, intuitionistic fuzzy, paraconsistent 
set, dialetheist set, paradoxist set and tautological set. 

In 1999, Molodtsov [9] initiated the novel concept of soft set theory which is a 
completely new approach for modeling vagueness and uncertainty. In [7] Maji et 
al., initiated the concept of fuzzy soft sets with some properties regarding fuzzy soft 
union, intersection, complement of fuzzy soft set. Moreover in [8, 11] Maji et al., 
extended soft sets to intuitionistic fuzzy soft sets and neutrosophic soft sets. 

One of the important theory of Mathematics which has a vast application in 
Science and Engineering is the theory of matrices. Let A be a square matrix of full 
rank. Then, there exists a matrix X such that AX = X A =I. This X is called the 


inverse of A and is denoted by A~!. Suppose A is not a matrix of full rank or it is 
a rectangular matrix, in such a case inverse does not exists. Need felt in numerous 
areas of applied Mathematics for some kind of partial inverse of a matrix which 
is singular or even rectangular, such inverse are called generalized inverse. Solving 
fuzzy matrix equation of the type cA = b where x = (211,212, 21m), b = (bu, biz, bin) 
and A is a fuzzy matrix of order m x n is of great interest in various fields. We 
say xA = b is comptiable, if there exists a solution for 7A = b and in this case we 
write max min(x1;,@;~) = bi, for all 7 € I, and k € I, where I, is an index set, 


i= 1,2,...,n. 04(A,6) represents the set of all solutions of xA = b. 

The authors extend this concept into fuzzy neutrosophic soft matrix. The fuzzy 
neutrosophic soft matrix equation is of the form 7A = 8......(1) 
WHEELS B= 75 Ft) eek OE eT 5 0 01g Ory es Oss Olay Or, amd AAS Se 
fuzzy neutrosophic soft matrix of order m x n. The equation xA = 6 is compatible if 
there exist a solution for A = b and in this case we write 


max Min(xT;, £1 ;,24;) (jp, Oh,, Oi.) = (Dip, Dig, b},) for all 7 € Im and k € I,. Denote 


g 

(1 (A, b) = {x|xA = b} represents the set of all solutions of A = b. Several authors 
[4, 6, 12] have studied about the maximum solution ¢ and the minimum solution % 
of «A = b for fuzzy matrix as well as IFMs. 

Li Jian-Xin [6] and Katarina Cechlarova [5] discussed the solvability of maxmin 
fuzzy equation cA = b and Ax = b. In both the cases the maximum solution is 
unique and the minimum solution need not be unique. Let (%2(A,b) be the set of 
all solutions for Ax = b. Murugadas [10] introduced a method to find maximum g- 
inverse as well as minimum g-inverse of fuzzy matrix and intuitionistic fuzzy matrix. 
Let us restrict our further discussion in this section to fuzzy neutrosophic soft matrix 
equation of the form Ar = b with x = [(x4, x4, 24) |i € Inj, b = [(0h,, 04, 04) © In] 
where A€ FNSM, pp. 

In this paper the authors extend the idea of finding g-inverse to FNSM. And also 
finds the maximum and minimum solution of the relational equation «A = b when 
Aisa FNSM. Further this concept has been extended in finding g-inverse of FNSM. 


2 preliminaries 


Definition 2.1. /13/ A neutrosophic set A on the universe of discourse X is defined 
as A = {(x, T(x), I(x), Fa(x)), x € X}, where T,I,F:X — |~0,1*| and 

~0 < T(x) + I(x) + Fa(ax) Coa esos (1). 
From philosophical point of view the neutrosophic set takes the value from real stan- 
dard or non-standard subsets of |~0,1*[ . But in real life application especially in 


scientific and Engineering problems it is difficult to use neutrosophic set with value 
from real standard or non-standard subset of ]~0,1*| . Hence we consider the neu- 
trosophic set which takes the value from the subset of {0,1}. 
Therefore we can rewrite the equation (1) as 

0< T(x) + I4(z) + F(a) <3. 
In short an element @ in the neutrosophic set A, can be written as a= (a’,a‘,a*), 
where a’ denotes degree of truth, a! denotes degree of indeterminacy, a‘ denotes 
degree of falsity such that 0 <a? +a! +a" <3. 


Example 2.2. Assume that the universe of discourse X = {X1,%2, 13}, where £1, Xo, 
and x3 characterises the quality, relaibility, and the price of the objects. It may be 
further assumed that the values of {x1,%2,x3} are in |0, 1] and they are obtained from 
some investigations of some experts. The experts may impose their opinion in three 
components viz; the degree of goodness, the degree of indeterminacy and the degree 
of poorness to explain the characteristics of the objects. Suppose A is a Neutrosophic 
Set (NS) of X, such that A = {(2x1,0.4, 0.5, 0.3), (x2, 0.7, 0.2, 0.4), (x3, 0.8, 0.3, 0.4) }, 
where for x, the degree of goodness of quality is 0.4 , degree of indeterminacy of 
quality 1s 0.5 and degree of falsity of quality is 0.8 etc,. 


Definition 2.3. /9/ Let U be an initial universe set and E be a set of parameters. 
Let P(U) denotes the power set of U. Consider a nonempty set A, A C E. A pair 
(FA) is called a soft set over U, where F is a mapping given by F: A— P(U). 


Definition 2.4. /1/ Let U be an initial universe set and E be a set of parameters. 
Consider a non empty set A, AC E. Let P(U) denotes the set of all fuzzy neutro- 
sophic sets of U. The collection (F, A) is termed to be the Fuzzy Neutrosophic Soft 
Set (FNSS) over U, where F is a mapping given by F : A > P(U). Hereafter we 
simply consider A as FNSS over U instead of (F, A). 


Definition 2.5. /2/ Let U = {c1,c2,...¢m} be the universal set and E be the set of 
parameters given by E = {€1, €,...en}. Let AC E. A pair (F,A) be a FNSS over 
U. Then the subset of U x E is defined by Ra = {(u,e); e € A, u € Fa(e)} which 
is called a relation form of (F'4, EF). The membership function, indeterminacy mem- 
bership function and non membership function are written by Tr, : U x E = [0,1], 
In, :U x E > [0,1] and Fr, : U x E — [0,1] where Tr,(u,e) € [0,1], In, (u,e) € 
(0, 1] and Fr,(u,e) € [0,1] are the membership value, indeterminacy value and non 
membership value respectively of u€ U for eache € E. 

If [igs Lig, Fig)| = [Tig (ua, €;), Lig (ui, €3), Fig (ua, €3)] we define a matrix 


a eae aie ee 
T1, foi, Foi T22, 122, Fre Do n3 Dash oe 


(Tig, Lig, Fi Pee _ : : : 
Vie LaF ay) Ee Me oe) : Dns Pars Dre) 
which is called an m x n FNSM of the FNSS (F'4, E) over U. 


Definition 2.6. Let U = {c1, c2...cm} be the universal set and E be the set of param- 
eters given by EF = {€1, €2,...en}. Let AC E. A pair (F, A) be a fuzzy neutrosophic 
soft set. Then fuzzy neutrosophic soft set (F, A) in a matrix form as Amxn = (Qij)mxn 
or A= (ax). =1,2)eme) = 1,2). -where 
_ (PCG, 3) 1 (Gs €3), FG; 3.) uf eg € A 

- (0,0, 1) if e; é A 
where T;(c;) represent the membership of c;, I;(ci) represent the indeterminacy of ¢; 
and F; 1e; represent the non-membership of c; in the FNSS (F, A). 
If we reuage the identity element (0,0,1) by (0,1,1) in the above form we get FNSM 
of type-II. 


FNSM of Type-I[14] 
Let Nonxn denotes FNSM of order m x n and N,, denotes FNSM of order n x n. 


Definition 2.7. Let A= ((aj,, a4 ais, ay, = (bij, bi, 55) E Ninxn the component- 
wise addition and componentwise ae 18 aE), as 

A®B= (sup {a bi}, sup {iy : re inf 1455 bi FF 

AOQB= (inf {aj,, by, ij , inf {aj,, bh, sup{aj,, bi }). 

Definition 2.8. Let A € Nnxn, BE Nnx p, the composition of A and B is defined 
as 


AcoB= (Soha Biy)s d(Qie A Biy)s Took v2) 


= k=1 k=1 
equivalently we can write the same as 


(Veh nay (ak 2), \wivit)). 


k=1 k=1 k=1 

The product Ao B is defined if and only if the number of columns of A is same 

as the number of rows of B. A and B are said to be conformable for multiplication. 
We shall use AB instead of Ao B. 


FNSM of Type-II[14] 


Definition 2.9. Let A = ((at.,a},,a*)), B = ((b1., bt, DF) © Ninxn, the component 


ago Vago “ag aj? ig? - ag 
wise sag and component wise multiplication is ant as 
A®B = ((sup fag, bey inf {aj, ’ ae inf (et bi ag 


AOB=((inf{ay;, bi}, sup{ai;, bj}, suptajj, b5})). 


Analogous to FNSM of type-I, we can define FNSM of type -II in the following 
way 


Definition 2.10. Let A = ((a}.,al,,a¥)) = (aij) € Nnxn and B= ((bL., BL. bF)) = 


igo “age Mag ag? 70g? “0g 


(bij) © Frnxp the product of A and B is defined as 


son (Soha th). TI (hy %), Teh) 
k=1 k=1 ae 


equivalently we can write the same as 


= (Vein . NGA OU NCAL: ) 


the product A* B is defined if and only if the number of columns of A is same as the 
number of rows of B. A and B are said to be conformable for multiplication. 


3 Main results 


Definition 3.1. A € Nx, is said to be regular if there exists X € Nyjyxm such that 
AXA=A. 


Definition 3.2. If A and X are two FNSM of order m x n satisfies the relation 
AXA = A, then X is called a generalized inverse (g-inverse) of A which is denoted 
by A~. The g-inverse of an FNSM is not necessarily unique. We denote the set of all 
g-inverse by A{1}. 


Definition 3.3. Any element @ € 2,(A,}) is called a maximal solution if for all 
x €0,(A,b),x2 > & implies x = %. That is elements x, # are component wise equal. 


Definition 3.4. Any elementé € 9,(A,6) is called a minimal solution if for all 
x € (A, 6), < & implies x = %. That is elements x, % are component wise equal. 


Lemma 3.5. Let 2A = 0 as defined in eqn (1) . If (maxa‘,,maxa/,,minaj,) < 
: j j 


(b7,, bt, bf.) for some k € In, then 0;(A,b) = ¢. 


T 


Proof: If (max 54) MAX Gig, main yy 2) < (b4,, bf, 04.) for some k, then 


min{ (xt, 21,,£1;), aa. ai) } s (a ips Dip, Oy.) x (max a), max aj, min ay) 


j 
; i : a i : < (bt, big, bt.) 
Hence max min{ (27, 24j;,21;)s (Gas Ge» ain) } Ot bok, 
Therefore, no values of x satisfy the equation 7A = b. 


Hence ()(A, b) = ¢. 

Theorem 3.6. For the equation A = 6,0,(A, b) 4 if and only if & = [(2f}, cone at) 9 € 
Im| defined as (27, £1, £4) = (mina (ah, bi,),mino (a4, bi,),maxo’ (a¥,, bf; Ay 

where 


ai, ’ ; 


1 otherwise 

‘g ik 1 otherwise 
a'lak ory — foe fof < Oh 

jhe 0 otherwise 


is the maximum solution of rA = b 


Proof: If 0;(A,b) 4 ¢, then @ is a solution of xA = b. For if & is not a solution, 
then <A # 6 and therefore 


max min( #15, P15, F15)(ajn, Qe. ain) F (Piko> ko» Pik) for atleast one ko € In. By the 
Definition of (Py Pip 2), (hj Fy 443) S (b7,, bt, b4,) for each k and so 


(21), £1,,28,) < (Bt ko Ok» Ok): 

Therefore, (81), at, Fi) Oe Ain aj) < (Pika: Bika he) 
(max af, max Op, min Ain) < (Otko> OLko> Oko) for some ko by our assumption. 

Hence by Lemma 3.5 (A, b) = @. 

which is a contradiction. Hence @ is a solution. Let us prove that % is the maximum 


one. If possible let us assume that 7 is another solution such that 7 > < that is 
(Vitor Vijor Yio) > (2 Tjo: Prior Ei : 1 ere one Jo: 
Therefore, by the genes of (Phj0s P1493 Po) ; Oe a 
(Yitjor Yijor Yijod > (MING (A5,,,j,), MING (A5,q, bj,),mMaxo (a5,;., 4.) 
Since 0(A, b) £ ¢, 
T 


by the Lemma 3.5 (max aj,, max aj, min aj,) 2 (PLito> Otho» Of) for each ko. 
Hence (Dias Dios bTieo) eo (max ini 2 Any) s vege min(ys ) Ain, )s mn maa(ys, Asp, )) 


which is a contradiction to our assumption that y € 2;(A, bd). 
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Therefore < is the maximum solution. 

The converse part is trivial. 

If the relational equation is the form Az = b.....(2) 

where A is an fuzzy neutrosophic soft matrix of order m x n, 

t= (ti, cane aii), ny (eins Le ae b= (bt, bi, bi), nesy (Os Dims Vey we Call 
prove the following Lemma and Theorem in similar fashion. Let 2(A, b) be the set 


all solution of the relational equation Ax = b. 


Definition 3.7. Any element @ € 92(A,b) is called a maximal solution if for all 
x € OQ2(A, b), x > & implies x = %. That is elements x, 7 are component wise equal. 


Definition 3.8. Any element % € 92(A,b) is called a minimal solution if for all 
x E€ Q2(A, b), x < & implies x = %. That is elements x, % are component wise equal. 


Lemma 3.9. Let Ax = b as defined in (2). 
If (max a},,maxal,,min ak.) < (bb, bt, bf.) for some k € Im, then 02(A, b) = ¢. 


Theorem 3.10. For the equation Ax = b,Q2(A,b) F @ if only if 


& = [(@7,, 44,24) |7 € In]defined as 


(fh, a, #4) = (mino(aji, bi), ming (ahi, bia), mare” (ax, bi1)), 
where 


T « T Tp 
Cy ae Dey fy > Opy 
O (Api, On) = : 
1 otherwise 
bi, if af, > Oy 
1 otherwise 
bf, if af, < of 
0 otherwise 
is the maximum solution of Ax = b. 


o (ah, bi) = 
a (ak, bis) = 
(0.5 0.6 0.2) (0.7,0.5,0.1) 


(0.2 0.3 0.5) (0.6,0.4,0) 
ten Wevean- find: F(a ie te Oo) | ee 


Example 3.11. Let A= and b = |(0.2,0.3,0.5) (0.5, 0.3, 0.1} 


(en aT = 


T4501, 04 min o(aip, bin) ymin Naas Ot es max ‘(a BG k)) 


> 


min n(0.2,0.5), min(0. Bye), max(0. 5,40) 


0.2, 0.3, 0.5) 


T19,U12,%12 min 0 (a3, btn); min o (a5, bin), me o (as. bi.) 


> 


min(1, 0.5), min(1, 0:3), max(0, 0.1)) 


( 

= ( 

= ( 
(#12, F12, B12) = ( 

= 

= (0.5, 0.3, 0.1) 


Then clearly 
(0.5 0.6 0.2)(0.7, 0.5, 0.1) 
(4052, 0:38, 0:5): €0:550.3-0.1)) (0.2 0.3  0.5)(0.6,0.4, 0) 


To get the minimal solution x of xA = b we follow the procedure as followed 
for fuzzy neutrosophic soft matrix equation. 


= ((0:2,0.3,015) 40,5,,0.3, 0.1)) 


Step.1 Determine the sets J,(@) = {7 € Imlmin((#1,, #1;,27;), (ake date Me) = ptt 
for all k € I,. Construct their cartesian product J(#) = Th(&) x Ko (BE) cs Kody (L) 
Step.2 Denote the elements of J(“), by 6 = [5;,/k € I,,]. For each 

6B € J(&) and each j € I, determine the set 


k(B,9) = {k © Im|@x = J}- 


Step.3 For each 6 € J(#) generate the n-tuple 
9(B) = 9;(8)|9 € Im}; 


where 
Hid (D1. 01 g5 015) if k(B,j) # 0 
k(6,9) 


9;(B) = 

(0,0, 1) otherwise 
Step.4 From all the m-tuples g() generated in step.3, select only the minimal one 
by pairwise comparison. The resulting set of n-tuples is the minimal solution of the 
reduced form of equation «A = b. 


Example 3.12. Let us find the minimal solution to the linear equation given in Ex- 


ample 8.11 using the maximal solution & 
Step 1. To determine J;,(&) for k = 1,2. 


A(t) ={j =1 Qin ti Sits (Aig, Ons arn)) = (Bigs Og, Diz) } 
= {min{ (0.2, 0.3, 0.5) (0.5, 0.6, 0.2) }, min{ (0.5, 0.3, 0.1) (0.2, 0.3, 0.5) }} 
=.20.3,05) =41, 2) 

Jo(£) = {min{ (0.2, 0.3, 0.5) (0.7, 0.5, 0.1) }, min{ (0.5, 0.3, 0.1) (0.6, 0.4, 0) }} 
= {0.5,.0.3, 0:1) 


= {2} 


Therefore J,(%) = Ji(@) x Jo(#) = {1,2} x {2} = {(1, 2, (2,2))} = 6 

Step 2: To determine the sets K (6,7) for each 6 = J,(%) and for each j=1,2. 
For = (1,2) 

K(B,1) = {k = 1,2|8, = 1} = {1} 

K (8,2) = {k= 1,2|G, = 2} = {2} 
Kor = (2;2) 

K(B,1) = {k = 1,2|B, = 1} = {y} 

K (8,2) = {k =1,2|B, = 2} = {1,2} 
Thus the sets A'(6,7) for each 8 € J(#) and j = 1,2 are listed in the following table. 
Erie es 
pay2y-| fe 2} 
| (2,2) | {o} | {1,2} 
Step 3. For each 6 € J(%) we generate the tuples g(3) 
For @ = (1,2) 
S6h = pe ee 8) if kB.) AO 


(0, 0, 1) otherwise 
= (0.2,0.3, 0.5) 
go(B) = (0.5, 0.3, 0.1) 
FOr 0. 3(2:2) 


eal (8) = (0, 0, 1) 
g2(8) = (0.5, 0.3, 0.1) 
Therefore we can get the following table for 6 


[8 9(B) 
(1,2) | (0.2, 0.3, 0.5), (0.5, 0.3, 0.1) 
| (2,2) [ (0,0, 1), (0.5,0.3, 0.1) 


Out of which ((0, 0,1), (0.5,0.3,0.1)) is the minimal one. And also it satisfy 
cA = b that is ¢ = ((0,0, 1), (0.5, 0.3, 0.1)) 


SS 
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Using the same method we have followed, one can find the g-inverse of a fuzzy neu- 
trosophic soft matrix if it exits. 


Example 3.13. Let A = ae a i, To find the g-inverse, set AXA=A 


,1) 
and AX = B so that BA = A, where 
X = (ch fi 2H) cere and B = baa (b 
To fi (a1 Tay Ya) (©y95 X99, C99) (031, 651,651) (0 
o fin an : 


T r) 
1 12912 


3, bt, b 
221 039, a9) 


PTCOe A120 
(Ota; Oli Bia Oioy Oras D>) i 1 ; i 0 1 = (CLO) LL O}) 
(bf, b1,, 64) = (min o (414, b14), min 7 (ayy, bi,), max o (A145 01,)) a or 1,0) 
(bb, bi, bf) = (min o(a2x, box), min o (94, bo), Max (A345 D3,)) (1, 1, 0) 
TO} 10.6 
Take (aay Ooty Ooi) (B35, bho, bf5)) | 1 5 0 i = ((1, Oy; (0, 0, 1)) 


(bg, 51, 051) = (min 71k, bax), min(,,b, .)» max CAE bs) = (0, 0, 1) 


” uM 


(B39, bby, oy) = (min(o9«, box), min(a,, Does max (Op,,, box) an (1, 1, 0) 


k 
roped (ce re) ae ll Bee) 

Therefore B = ie 0,1) (1,1,0) 

The AX = B becomes 


| which satisfy BA = A 


[oon Fe balan aa = Haren al 

(0,0, 1) (E10) (©2121, £21) (222, ©22, U22) re (0,0, 1) (1, 1,0) 

ta T7458 ri) = (min(7x1, be), min(F},1, j1); max(7,,,Dg1)) = (0,0, 1) 

(153 Diy rh) = (min(7x1, be), min(o4,, Da) max(7,, by2)) = (1,1,0) 

ees oot) = (min(ox2, be1), mi min N(O x9; ba); max( by1)) = (1,1,0) 

(ee i) = (min(7x2, Px2), mi min N(oj9; 0; k))m aX (Tho, byo)) = (1,1,0) 
(050; 141, 0) 


Therefore X = | . Clearly AXA = A 


(1,1,0) (1,1, 0) 
Hence X is the maximum g-inverse of AXA=A. 

To get the minimal solution: Let us find the minimum B from BA=A and using 
the minimum B in AX = B we can find the minimum x 


4. Pg, 0y. 4,105) Pay 10) 401 00). Fa 10) 10) 
Coa: hae aa ae oo tlelnee aie 


Step 1. Determine the set J;;(B) 


Lt 


Ju(B) = {minf(1,1, 0), (1, 1,0)}, minf(1, 1,0), (1, 1,0)}} = (1, 1,0) 


= {(1, 1,0), (1,1, 0)} = {1,2} 


Jio(B) = {minf(1,1,0), (1, 1,0)}, minf(1, 1,0), (0,0, 1)}} = (1, 1,0) 


= {(1, 1,0), (0,0, 1)} = {1} 


Jo(B) = {min{(0, 0, 1), (1, 1,0)}, minf (1,1, 0), (1, 1,0)}} = (1, 1,0) 


= {(0,0,1), (1,1, 0)} = {2} 


Jo2(B) = {min{ (0,0, 1), (1, 1,0)}, min{ (1, 1,0), (0,0, 1)}} = (0,0, 1) 


= {(0,0;1),40;0;1) b= {1,2} 
Let By = Jy(B) x Jio(B B) = {1,2} xf} = 10,2), 2.0) 


Bz = Jn(B) x Joo(B) = {2} x {1,2} = te, 1), (2, 2)} 
Step 2. Determine the set K(Gx,j) fork =1,2 andj = 1,2 
For B, = (1,1)K(A1,1) = {1, 2} 
( 1> )= {o} 
For 8) = (2,1) K (8151) = {2} 
(A1,2) = {1} 
Por Bo = (2,.1)K (2, 1) = {2} 
K (82,2) = {1} 
For By = (2,2)K (85 ne {o} 
K (Bo,2) = {1,2} 
Writing the values ca tabular form we get 
cree) es 
| G1) | {1,2} | ¢ | 
PQs Foy ial 
(82,5) | 1 2 


(2,1) | {2} | tu 
(2,2) | {et | {1,2} 


For 6, = (1,1) 


—~ _~ 


Go( 03) = mae{(11,.0);40,.0, =, 1,0) 
The corresponding tabular forms are given by 


| (61,3) g(P1) 
| (4,1) | (1,1, 0), (0, 0, 1)) 
| (2,1) | (1,1, 0), (1, 1,0)) 
(G2, 9) g(B2) 


(Qe IO) Mere 1. 10") 
(2: 18405051). ¢ 1807) 


By pairwise comparison we can find out the minimum in each of the above 
table, we get 
ae hae a 

~ 1(0,0,1) (1,1,0) 
Using the minimum B in AX = B we can find the minimum X 


Now AX = B is 
(1,1,0) (1,1,0)] [(0,0,1) (1,1,0)] _ [(1,1,0) (0,0,1) 
en a bee (1,1 ‘GIA i 0,1) Dial 
Step. 4 Determine the set J;;(B) 
Jus (X) =f min fl 5.1,0),.40; 081) 9a (1, 150),41,41 0) eS 10) 
= {(0,0, 1){1, 1,0) = {2} 
bie.6) = {mini {1,15 0),41,1,0)} min 1,.1;0), (1, 1,0)+} = (0,0; 1) 
= {(1,1,0){1, 1,0) = {¢} 
Joy (X) = {min{{(1, 1,0), (0,0, 1)}, min({ (0, 0, 1), (1, 1,0) }} = (0,0, 1) 
=O. 0.1) 020; 14 12) 
Jo(X) = {min({(1, 1 ,0), (1, 1 ,0)}, min({(0, 0,1), (1, 1,0) }} = (1, 1,0) 
=f Oy O01 4 1} 


Let j= Jae x Ji2B = {2} x a) 


Bz = JnB x JooB = {1,2} x {1} = {(1,1)(2, 0} 

Step 5. Determine the set K(Gx,9) for k=1,2 and j=1,2 
For 8, = {2} K(61,1)=¢ 

K (61,2) = {1} 

For Bz = {2,1}K (2,1) = {2} 

K (82, 2) = {1} 

| (61,5) | 1] 2 
| {2} xo] ¢ | {1} 


K(B2,9) | {1,2} | @ 
(1,1) | {1,2} | ¢ 
(2,1) | {2} | {1} 
Step 6: For each 3, Let as generate the g(5,) tuples. 
For B, = {2} x @ 

gi(91) = (0, 0, 1) 


ga( 32) 7 (1, 1,0) 
For Bb. = (1,1) 

gi (32) = ae 150) 

g2( 82) = (0, 0, 1) 
Fog Ba = (2.1) 

gi (32) = (1, 1,0) 


g2(B2) = (0, 0, 1) 


The corresponding tabular forms are given by 
ee g(P1) 
{2} xo | (0,0, 1), (1,1, 0) 


To get the X select a minimum row from each table, that is 


7 ( Os 1) (ls 1,0) 
oe fi 1,1,0) (0,0,1) 
Clearly this X will satisfy AX A = A and we observe that 


[X, X] = (i z : ae JOo<a<10<a <1 and0 <a’ <1 with 


ata’ +a" <3} is the set of all g-inverse in [xox], 
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Conclusion: The maximum and minimum solution of the relational equation 
xA =band Ax = b has been obtained. Using this relational equation maximum and 
minimum g-inverse of a fuzzy neutrosophic soft matrix are also found. 
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